Introduction
The emerging of cases of dementia is occurring worldwide [1] . The escalating number of cases was more prominent in less developed country including Malaysia [1, 2] . It was related to the emergence of ageing population in the so called 'young' countries. Like many Asian countries, due to poor resources and filial piety norms the duties of caregiving still lay on the family shoulder [3] .In dementia caregiving, there will be positive and negative impact on the caregiver's life. The negative impact of dementia caregiving on quality of life were studied by various researchers from other countries [4, 5, 6] . A study done by Hughes et al. [7] which involved 1,594 respondents found that factors affecting quality of life were spousal-relationship, lower income and burden. A comparative study between non-caregiver and caregivers age more than 65 years old found that the quality of life is lower in caregiver group [8] . They also mentioned that it was not because of the caregiving task alone but it was also associated with patient-carer relationship, social support and life satisfaction. In developed countries various support from local community were given to the caregivers, however such support were not available in local setting.
Previous studies in other part of the world correlates that multitasking [9] and various factors in the process of caregiving would put the caregivers in great danger of burden [10, 11, 12, 13] thus impaired their quality of life [14] . The process includes characteristic of caregiving i.e. duration of caregiving [15] , patient'scharacteristics [16] i.e. type of dementia and caregivers own factors. However little is known about the quality of life and its associated factors in our setting. Understanding on this issue is essential to create appropriate intervention to this group. Therefore the objectives of this study were to determine the quality of life of informal primary caregivers of dementia and its associated factors.
II. Methodology
A cross sectional study was conducted involving informal primary caregivers of dementia patients from the psychiatry clinic from five major government hospitals in Sarawak. Informal primary caregiver is defined as unpaid caregiver who was the main people who provide most care and assistance in patient daily activities. Data were collected from early June to end of December 2011. The dementia patients acted as the proxy to recruiting caregivers. Hundred and forty five respondents were chosen purposively as they fulfilled the inclusion criteria.The purposive sampling was done because of small number patients. The inclusion criteria were the primary caregivers, above 18 years old and who look after the dementia patient aged 60 years and above with confirmed diagnosis of dementia. The exclusion criteria were non Malaysian, formal maid and taking care for less than 3 months. The guided interview was done either in the psychiatric clinic or home visit.
A pilot testing was done for questionnaire validation. Data were collected using questionnaires consists of socio-demographic questionnaire, patient characteristics, caregiving characteristics and SF36 to measure quality of life. Patients or care recipients characteristics includes type of dementiaand behavioural symptoms were identified based on clinical record by a specialist. A caregiving characteristic includes duration of caregiving in years and daily hours and sharing of burden among family members. Meanwhilequality of life was measured using SF 36. The SF 36 is a well-known and widely used instrument to measure quality of life in more than 200 diseasesand has satisfactory validity [17] . It was translated into Malay and validated [18] . These measurements consist of 36 items representing eight functional dimensions: physical functioning, physical role limitations, pain, energy/vitality, emotional role limitations, social functioning, mental health, and general health perceptions. One additional item measures health change over the past year. The scores on each dimension, range from 0 (worst health state) to 100 (best health state). The first four dimensions add up to the Physical Component Summary (PCS) and the latter to the Mental Component Summary (MCS). PCS and MCS reliability were 0.82 and 0.85, respectively [19] . Data were analysed using Statistical Package for Social Science (SPSS) programme version 19. The analysis of SF36 was done by using a special syntax. Multivariate analysis was preceded once assumptions were fulfilled. Multiple linear regressionswere used to determine the associations between factors and quality of life. The significant value was set at p≤0.05. The significant factors in determining the 8 component of quality of life scores was evaluated using independent t test. Ethical approval was obtained from Malaysia National University Ethical Committee and Malaysia National Medical Research Registry.
III. Results a. Socio-demographic characteristics of caregivers and care recipients
The age ranges of caregivers were 19 to 90 years old with the mean age of55(+15.86). In term of ethnicity, Chinese were the majority (57.2%), followed by Malay (16.6%), Iban(13.8%) and 12.4% were Bidayuh, Melanau and others. The majority of caregivers were female (73.8%), married (89.7%) and 11.3% remained single. Meanwhile the education level of caregivers were 22.8% with no formal education, 27.6% attended primary school, 38.6% attended secondary school and 11 % had college or university education. About 72.4% of caregivers were unemployed and 27.6% of them were employed. Most of the caregivers were non spousal relationship (63.7%), majority their own children and took care of patient for more than 2 years with the mean of 3 years (±3.45). Daily caregiving duties lasted for more than 8 hours in 80.7% caregivers and involved 19.3% caregivers for less than 8 hours duty. Most of caregivers do not share the burden of caregiving. Meanwhile the mean age for care recipients was 74.9 (±8.47) with range from 60 to 97 years old. The majority of care recipients were female (57.2%), had no formal education(69%), majority having type II dementia (44.2%) and 30.3% of them had behavioural problems(see Table 1 ). 0.000** 0.000** **significant level at p≤0.05 Factors associated with mental composite score and physical composite score Table 3 showed factors associated with mental composite score and physical composite score. The significant factors associated with MCS (mental composite score) was behaviour problem of the care recipients(p<0.05). Meanwhile significant factors associated with PCS were employment and marital status (≤0.05). The other factors were found to be not significant (p>0.05). 
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Description of significant factors effects on 8 components of SF36
Among the caregivers, there was significant different in the score of component of SF36 due to behavioural problem of the care recipients namely role emotion, energy, mental health and MCS (p<0.05) (see Table 4 ). Meanwhile based on employment status, there were significant different in score of role emotion, role physical, general health, social function and PCS (p≤0.05) among the employed and unemployed caregivers (see Table 5 ). None of the finding showed significant different in the component score among race (Chinese and Non-Chinese) and type of dementia (p>0.05). 
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IV. Discussion
The objectives of the study were to identify the factors associated with quality of life of dementia caregivers. Generally this group of caregivers experienced physical and mental health problems as reflected by lower mean score of PCS and MCS. The mean score of each component was found to be slightly higher compare to stroke patients [20] and was slightly lower compare to general population in Malaysia [21] . However, the PCS and MCS mean scores were found to be similar with stroke population [20] . Meanwhile two studies found that informal dementia caregivers experience higher ratesof mental health and physical health problems when compared to their agecounterparts who are not caregivers [22, 23] . In comparison of MCS and PCS, they were facing more problem in mental health as found by significant association between MCS and many factors (p≤0.05).
In the multiple linear regression analysis showed that the behaviour and Chinese racewas significantly associated with MCS (p≤0.05). Previous study had found that the care recipients behaviour were most significant predictors in causing the burden [24] , thus, this would affect their quality of life. This was related Behavioural Psychological Symptoms of Dementia (BPSD) which commonly occurs in Alzheimer's dementia [25] , they will have neuropsychiatric symptoms such as disturbed behaviour, agitation, wandering which really irritating and annoying to the caregivers and family resulting in depression [3] . In a study by Adam et al. [26] described models of the dementia caregiving stress process specifythat the impairments and behavioural problems of the person withAlzheimer's disease or related disorder (ADRD) and primarysubjective stressors, such as burden, along with secondary stressorsand appraisals, lead to negative outcomes such as depression. A study on abuse byfamily caregivers found that depression in the caregiver was among the riskfactors for lowerquality care provided [25] . None of the previous study support the finding of Chinese race had significant lower score of MCS. Chinese was known to practise filial piety norms; however this factor was not a protective against poor quality of life. There were many other factors could contribute such as family support, coping strategies and so on.
Domain
Employed Meanwhile, the factors associated with PCS were mild dementia and employment status. The caregivers taking care of mild dementia patients had higher score of quality of life compare to other types. This was related to the dementia severity which affects their quality of life indirectly. It was found in previous study that double burden due to employment and caregiving did affect caregivers' quality of life [28] . So as the marital status, burden of taking care of family, doing house chores and at the same time provide caregiving can lead to physical exhaustion.In addition to providing informal care for older individuals with dementia, manycaregivers remain in the work force. The amount of time required to care for an olderindividual with dementia can create a strain on the working caregiver [28] . In a study among working informal caregivers of older veterans with progressive dementia, caregiverdepression was positively associated with both the probability of missing any time atwork due to caregiving responsibilities and the number of hours missed due to caregivingresponsibilities [29] .
In term of each domain of SF36,the caregivers caring for the care recipients with the behaviour problem had significantly lower score in the components of emotion, energy, mental health and MCS. Beach et al. [27] found that the behavioural symptoms of care recipients do affect the psychological wellbeing of the caregivers.These were correlated with annoying behaviour from care recipient that cause them to be emotionally unstable, loss of energy, depressed or anxious. In the group of employed caregivers, the caregivers had significant lower score in term of role emotion, role physical, general health perception and social function.
V. Conclusion
These were the first study that determine quality of life and associated factors in dementia caregivers in local setting. The factors associated with lower MCS among this group werepatients'behavioural symptoms and being a Chinese. Meanwhile factors affecting PCS were employment status and type of dementia. The most affected domain in quality of life due to patient behaviour was role emotion, energy and physical function. Meanwhile for employed caregivers the most affected domain was role of emotion, role physical, general health and social function. Limitation of this study was related to sampling method as the sampling was purposive, due to limited numbers of dementia patients. Even though this result could not be generalized, it was able to represent the similar population. Study design like a cohort study would be better off in comparison to cross sectional study to identify the causal effect of factors affecting quality of life. These probably can be done in the near future to evaluate the impact of factors on quality of life of dementia in our local setting. In conclusion, these group of caregivers experiencing significant lower physical and mental health score of quality of life. Further intervention such as local community support should be created in order to help these caregivers.
